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	Reason for change:
	In the current specification, 
· Multiple SSBs can be mapped to the same PRACH occasion. In that case, RAR for UEs which transmits their MSG1 over the same PRACH occasion are multiplexed together in the same RAR MAC PDU.  A UE needs to use both RA-RNTI and preamble ID to identify its own MSG2 in that RAR MAC PDU. 

· In case of congestion, network includes a Backoff Indication in a RAR MAC PDU. Any UE which is allowed to receive this RAR MAC PDU (i.e. its RN-RNTI is the same as the one on which this RAR MAC PDU is sent) has to adjust its RACH backoff parameter according to the value in the received Backoff Indication. Therefore, in the case where multiple SSBs are mapped to the corresponding PRACH occasion, this Backoff Indication applies to all UEs which have selected these set of SSBs.
However, SSBs mapped to the same PRACH occasion may have different congestion levels, because of different directional coverage of their beams. For example, different SSBs may cover different directions of a cell and some directions may have higher access loads than others. In this case, it is not efficient to apply the same backoff to UEs covered by different beams. 
One solution is to include an optional field in Backoff Indicator. When included, this field indicates which SSB the indication is intended for. Otherwise, the same backoff value is applied to all UEs receiving this Backoff Indication. This solution has the added benefit that network can indicate congestion level/backoff indicator of SSBs in a RAR MAC PDU sent on a different RA-RNTI. 

	
	

	Summary of change:
	Add an optional SSB index field in Backoff Indicator. When included, this field indicates which SSB the indication is intended for. Otherwise, the same backoff value is applied to all UEs receiving this Backoff Indication.
In 5.1.4 Random Access Response Reception: If SSB index field is included in the received Backoff Indicator, only UEs associated with the indicated SSB need to apply the backoff
In 6.1.5 MAC PDU (Random Access Response): add an optional SSB index field in the Backoff Indicator MAC subheader.
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	The same backoff command is applied to all SSBs mapped to the same PRACH occasion, which may have different congestion levels due to different directional coverage of their beams. This can unnecessarily increase access delay for UEs on uncongested SSBs.  
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5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>
if 'multiple preamble transmission' has been signalled:

2>
start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6]) from the end of the first preamble transmission;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;
1>
else if the contention free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>
start the bfr-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6]) from the end of the preamble transmission;

2>
monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while bfr-ResponseWindow is running;
1>
else:

2>
start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6]) from the end of the preamble transmission;

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running;

1>
if PDCCH transmission is addressed to the C-RNTI; and

1>
if the contention free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
consider the Random Access procedure successfully completed.
1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>
if the Random Access Response contains a Backoff Indicator subheader:

3>
if the Backoff Indicator does not include a SS block index:
4> set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1;
3> else if the SS block index included in the Backoff Indication is the same as that of the selected SS block:
4>  set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1;
2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):

3>
consider this Random Access Response reception successful;

2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes RAPID only:
4>
consider this Random Access procedure successfully completed; 
4>
indicate the reception of an acknowledgement for the SI request to upper layers;

3>
else:

4>
if 'multiple preamble transmission' has been signalled:
5>
stop transmitting remaining preambles, if any; 

4>
apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:

5>
process the received Timing Advance Command (see subclause 5.2);

5>
indicate the ra-PreambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep);

5>
process the received UL grant value and indicate it to the lower layers;

4>
if the Random Access Preamble was not selected by the MAC entity among the common PRACH preambles:

5>
consider the Random Access procedure successfully completed.

4>
else:

5>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;

5>
if this is the first successfully received Random Access Response within this Random Access procedure:

6>
if the transmission is not being made for the CCCH logical channel:

7>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission;

6>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
…
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6.1.5
MAC PDU (Random Access Response)
A MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:

-
a MAC subheader with Backoff Indicator only;

-
a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

-
a MAC subheader with RAPID and MAC RAR.

A MAC subheader with Backoff Indicator consists of five header fields E/T/F/R/BI and an optional field SSBI, as described in Figure 6.1.5-1. The field F indicates if the second octet is included not. If included, the SSBI field indicates for which SS block this indication is intended. A MAC subPDU with Backoff Indicator is placed at the beginning of the MAC PDU, if included. 'MAC subPDU(s) with RAPID only' and 'MAC subPDU(s) with RAPID and MAC RAR' can be placed anywhere between MAC subPDU with Backoff Indicator only (if any) and padding (if any).

A MAC subheader with RAPID consists of three header fields E/T/RAPID as described in Figure 6.1.5-2.

Padding is placed at the end of the MAC PDU if present. Presence and length of padding is implicit based on TB size, size of MAC subPDU(s).
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Figure 6.1.5-1: E/T/F/R/BI MAC subheader
_1576844014.vsd

